mRNAs which lack a poly (A) tail, a homopolymeric stretch of nucleoside 5 -monophosphates can be 
added to the 3" end of the mRNA. For example, poly (A) polymerase can be used to add a poly (A) tail to 
mRNAs which lack one. An oligonucleotide which contains complementary nucleotides (e.g. oligo d( D) 
is then annealed to the mRNA and serves as primer for the RT; 

Fig. 2 shows a schematic diagram illustrating the test constructs generated, in which stable stem-loop 
structures w ere inserted into the Nco 1 site of the WIT gene. A Sau 3AI fragment of the WT1 gene was 
inserted into pSP65(T). positioning a tract of 38 adenosine residues downstream of the WT1 gene, allows first 
strand synthesis to be primed by an oligo d(T) primer. Hones containing either one or two copies of the 
(MIX) stem-loop structures were isolated and characterized by sequencing. Insertion of one or two copies 
of GNRA stem-loop structure was done in flWTl . a derivative of pSPAVTl in w hich a portion of the 
GC-nch 5' UTR of WT1 was present. Termination of RT by the stem-loop structures is expected to generate 
a truncated product of -920 bases, whereas full-length copying of the template is expected to produce a 
product of - 1 .4 - 1 .5 kb in the case of pSPAVT 1 ( M 1 X ) and a product of - 1 .9 - 2 .0 kb in the case of 
pSP/flWTHGNRA). 

Figs. 3 A and 3B show an assessment of the denaturation conditions known in the art to improve 
RT processivity during first strand cDNA synthesis. Fig. 3 A First strand RT reactions were performed 
with oligo d(T) and Superscript II utilizing either RNA made from in vitro transcription of pSPAVTl (lane 1). 
pSP/flWTl (lane 2), orpSP/flWTl(GNRA)2 (lanes 3-11). Inhibition of RT processivity by the GNRA 
stem-loop structure is expected to yield a product of -920 bases (denoted by an asterisk). Addition of 
oligo d(T) primer before the RT enzyme (lanes 1-3. 5-1 1) or addition of oligo d(T) primer after the RT 
enzyme (lane 4). did not affect the efficiency of first strand synthesis (compare lane 4 to lane 3). Prior 
denaturation of the RNA before the RT reaction did not improve the processivity of the RT (lanes 5-11). 
Denaturation at 65oC / 5 min (lane 5), denaturation at 65°C for 5 min, followed by snap freezing on dry ice 
and slow thawing on ice (lane 6), denaturation with methylmercury hydroxide (lane 7). denaturation in 
5% DMSO (lane 8), denaturation in 5% DMSO/35% glycerol (lane 9), or performing the RT in the 
presence of Trehalose at 45°C (lane 10) or at 55°C (lane 1 1) did not improve the processivity of Superscript 
II as judged by the presence of the ~ 920 base truncated cDNA product in all the lanes. Fig. 3B 
Pre-incubation of either flWTl or flWTl(GNRA)l with eIF-4A and/or eIF-4B does not result in 
improvement of Superscript II processivity. The nature of the RNA template in the RT reaction is 
outlined to the left and the addition of elF^A (an RNA helicase capable of unwinding RNA secondary 
structure) and/or eIF-4B (an RNA binding protein that works in conjunction with eIF-4A) is outlined to 
the right of the figure. The position of migration of the truncated cDNA products is indicated by 
asterisks. 
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Fiu. 4 A (SHQ ID NO: 1) shows primary ammo acid structure of HIV NCp7. a well characten/ed 
nucleic acid chaperone protein. The two zinc fingers are underlined. [B)J Fig. 4B shows titration of NC'p7 on 
RT reactions performed with Superscript II (lanes 1 - 10) and AMV RT (lanes 11-12). The nature of the 
input RNA is shown below the panel. Asterisks denote the major truncated RT products obtained due to 
termination of DNA synthesis by the RT enzyme w hen regions of secondary structure are encountered by the 
enzyme. 

Fig. 5 A shows a general scheme to assess the effect of general DNA binding proteins on the 
processivity of DNA polymerases. First strand cDNA product is generated from in vitro transcribed \V'I 1 
mRNA. The RNA moiety of this product is hydrolyzed under alkaline conditions (50 mM NaOH/6Got730 
min.), and the remaining ssDNA is tailed at the 3* end with terminal deoxynucleotidyi transferase and 
dTTP. General DNA binding proteins are assessed in the presence of T7 DNA polymerase, an oligo 
d(A) primer, and radiolabeled : P-dATP. After termination of the reactions, the products are 
fractionated on a alkaline 1% agarose gel and visualized by autoradiography. Fig. 5B Addition of DNA 
binding proteins to T7 DNA polymerase during second strand synthesis improves yield of product. 
Second strand reactions were supplemented with nothing (lane 1), 2 ug T4gp32 (lane 2), 2 ug SSB (lane 3), 
or 2 ug rec A (lane 4). The arrow denotes the position of migration of full-length second strand product 
whereas the asterisk denotes the position of migration of truncated product. 

In the Claims: 



Please cancel claims 10, 11, 29, and 30. 
Please amend the following claims. 

4. (Amended) The method of claim 1, wherein said RNA binding protein is a retroviral 
nucleocapsid protein. 

8. (Amended) The improved method of claim 6, wherein said RNA binding protein is a 
retroviral nucleocasid protein. 

14. (Amended) The method of claim 12, wherein said polymerase is MMTV RT or AMV 

RT. 



pa-624066 



3 



Serial No To Be Assigned 
Docket No. 514012000300 
Client Reference 760 1 1 168.171 



